Metabolism and cell allocation during parthenogenetic preimplantation mouse development.
Diploid parthenogenetic postimplantation mouse embryos, containing two maternal genomes, are characterized by poor development of extraembryonic membranes derived from the trophectoderm and primitive endoderm of the blastocyst. This is thought to be caused by a deficiency of expression of paternally derived imprinted genes. Here we have compared the inner cell mass, from which the primitive endoderm and fetal lineages are derived, and the trophectoderm, which forms a major component of the placenta, in parthenogenetic and fertilized preimplantation embryos. We have also studied the metabolism from the 1-cell to the blastocyst stage. Cell numbers were reduced in the ICM and TE of parthenogenetic blastocysts compared to fertilized blastocysts. This was thought to be due to the increased levels of cell death observed in these lineages. Pyruvate and glucose uptake by parthenogenetic embryos was similar to that by fertilized embryos throughout preimplantation development. However, at the expanded blastocyst stage glucose uptake by parthenogenetic embryos was significantly higher than by fertilized embryos. The implications of the actions of imprinted genes and of X-inactivation is discussed.